Cotton dust samples from Cotton Incorporated were investigated by X-ray fluorescence and proximate analysis methods. These dust samples are known as "standard cotton dust" and have been used by many researchers investigating the causative agent(s) and physiological mechanisms of byssinosis. Silicon, calcium, potassium, and aluminum were present in relatively high concentrations (1-4%) in the dust fractions. The ash content of the dust fractions increased as the fraction particle size decreased. Proximate analyses demonstrate that "noncellulosic organics" are the major class of constituents (35-45%) in cotton dust. Cellulose comprises only 10-15% of the dust, while water-extractable materials comprise approximately 20% of the dust. Capillary gas chromatography performed on silylated, freeze-dried, aqueous extracts of the G 38 ,um dust fraction revealed the presence of phosphate, malate, arabitol, citrate, fructose, glucose, and mannitol.
Introduction
Searches for the causative agent(s) of byssinosis, proposed models for acute and chronic physiological response to cotton dust inhalation, and even the definition of the term, "byssinosis," have been objects of considerable research, debate, and controversy over the past decade (1) (2) (3) (4) (5) (6) (7) . Direct comparison of experimental findings has been hampered by use of cotton dusts or leaf and bract materials from various sources. To alleviate this problem, Cotton Incorporated proposed production and use of a single source cotton dust that would be made available to cotton dust researchers worldwide (8) . Fractions of -38 ,um, 38-75 ,um, and , 75 ,um cotton dust were sieved from crude dust collected in a West Texas cotton mill by Cotton Incorporated in 1981-1982 and 1982-1983 . Samples of "standard cotton dust" furnished by Cotton Incorporated have been used by researchers in the United States, Sweden, and Wales to study the chemical, physical, biological, and physiological properties of cotton dust. Use of this dust allowed scientists to compare their data and hypotheses with those produced by other scientists. In order to provide fundamental data on the chemical composition of "standard cotton dust," we have chemically characterized "standard dust" fractions by X-ray fluorescence and proximate analysis methods. In addition, silylated, freeze-dried, aqueous extracts of the -38 ,um fraction were analyzed by capillary gas chromatography. 
Experimental
The proximate analysis method consists of a serial solvent extraction procedure followed by gravimetric analysis to determine moisture content as the loss on oven-drying overnight at 110°C, water-extractables as the loss on extraction with boiling 0.1% Triton X-100 in deionized water, ethanol-extractables as the loss on extraction with boiling 100% ethanol, ethanolamine-extractables as the loss on extraction with boiling ethanolamine, cellulose as the loss on extraction with 1.00 M cupriethylenediamine (cuene), and insoluble residue. The method of Brown and co-workers was modified through use of Triton X-100 in the initial extraction to ensure thorough wetting of the dust sample (9) . Ash content is determined by slowly heating sample replicates to 725°C. The replicates are then ashed at 725°C for 2 hr.
Elemental analyses were performed by energy-dispersive X-ray fluorescence on an EG&G Ortec Spectrometer.
Samples were prepared for gas chromatographic analysis by extracting 40 mg of dust with 1.0 mL of pyrogen-free water for 1 hr at room temperature, passing the solution through a syringe filter (0.45 ,um, Gelman Acrodisc), and pipetting 200 ,uL portions of the filtrate into derivatization vials- 10 ,iL of glutaric acid standard (equivalent to 2.0 x 10-g) was added, and the solutions were freeze-dried at 40 mTorr; 200 ,uL of Tri-Sil was added to each vial and was allowed to react at 50°C in a heating module. Gas chromatograms were recorded after 0.5 hr and 1.5 hr reaction times. Gas chromatography was performed on an HP 5880 Chromatograph 
Results and Discussion
Proximate analyses data shown in Table 1 (Table 2 ). This trend of increasing ash content with decreasing particle size is also observed for cotton dust samples generated by aMean ± SEM, n = 2.
b Samples received as separate shipments from Cotton Inc. a variety of techniques (10) . The -38 ,um fraction has a high ash content: 34%. This is not unexpected for Texas cotton dust samples. For example, cardroom dust samples from three Texas-grown cottons were shown to have ash contents of 31 to 36% (11) . The high ash contents were attributed to soil contamination.
Consistent with the trends in ash contents, elemental analyses show higher levels of silicon, iron, zinc, and manganese in the -38 ,um fraction than in the 3 75 and 38-75 ,unm fractions (Table 3) . Silicon, iron, and manganese are commonly found in soils. Variations of silicon, iron, manganese, and ash content with particle size indicate that soil particles in the dust are smaller on the average than many ofthe particles ofplant origin. Thus, for these fractions, the inorganic content of the dust increases with decreasing particle size.
In order for a dust to serve as a standard, it is necessary that samples taken from the standard be chemically invariant. (12) investigated several grain dusts, including flax dust, and found silicon contents of 0.35 to > 1%, calcium contents of 0.1 to > 1%, aluminum contents of 0.05 to > 1%, potassium contents of 0.17 to > 1%, and magnesium contents of 0.039 to > 1%.
Gas chromatograms of derivatized, freeze-dried, aqueous extracts of s-38 ,um standard cotton dust show approximately 10 to 15 major volatile components other than those present in controls (Fig. 1) . Retention time matching and peak enhancement studies are consistent with assignment of ten of these peaks to phosphate, malate, arabitol, citrate, fructose (three major peaks), glucose (two major peaks), and mannitol. Retention times and peak identities are shown in Table 5 . These compounds are characteristic of plant extracts and have been found in aqueous extracts of cotton lint (13, 14) , cardroom dust (15) , and cotton bract (unpublished observation). Glycerol, an expected plant product, is also present in the controls. It is leached from the plastic syringe filters. These chro- 
Conclusions
Standard cotton dust contains approximately 20% water-extractable material, approximately 40% ethanolamine extractable material, and 10 to 15% cellulose. Ash contents and levels of silicon, iron, and manganese of standard cotton dust fractions increase with decreasing particle size. Silicon, calcium, potassium, aluminum, and magnesium compounds are present in the 1 to 4% range in the dust fractions. The chemical composition of standard cotton dust fractions from 1981-1982 and 1982-1983 are similar. Malate, citrate, fructose, glucose, arabitol, and mannitol are major components of derivatized, freeze-dried, aqueous extracts of standard cotton dust. These elemental, proximate, and chromatographic analyses support the contention that standard cotton dust can be an important resource for all scientists trying to develop meaningful bioassays for byssinosis, in order to eventually identify and eliminate the causes of the disease.
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